Mutations into codons Aspartate-87 (62%) and Serine-83 (38%) in QRDR of gyrA were identified in 105
Generally, the mutations occur in a specific region of gyrA gene, between amino acids 67 and 106, called quinolone resistance determining region (QRDR) (11) . Point mutations in the QRDR of gyrA gene may be sufficient to generate high levels of resistance of Salmonella spp. to non-fluorine quinolones such as nalidixic acid (NAL) (9) . Additional mutations are necessary for resistance to fluoroquinolones (14) .
Fluoroquinolones are usually the antimicrobials of choice for treatment of severe or systemic human salmonellosis (12) . An increase in isolation of Salmonella strains with reduced susceptibility to fluoroquinolones such as ciprofloxacin is a public health problem, since it may cause failure of clinical treatment, limiting the therapeutic options for treatment (1) .
Resistance to fluoroquinolones is relatively uncommon in
Salmonella spp., when compared to other genera of the Enterobacteriaceae family. However, for changes in their susceptibility NAL-resistant Salmonella strains require lower exposure to fluoroquinolones than NAL-susceptible ones (3).
An increase in NAL-resistant strains with reduced susceptibility to fluoroquinolones has been observed (7). The most frequent changes in QRDR of gyrA gene in NALresistant Salmonella spp. occurs in codons corresponding to Serine-83 (Ser83) and Aspartate-87 (Asp87) (6) . Strains that carry substitutions in these codons have different levels of reduced susceptibility to fluoroquinolones (10) .
Aim of study was to assess mutations in the QRDR of the gyrA gene associated with resistance to the nalidixic acid and reduced susceptibility to ciprofloxacin through allele specific (AS) polymerase chain reaction (PCR) restriction fragment *Nal= nalidixic acid, **origin= isolament source, ***N= strain number of each serovar, a= strains isolated from patients and foods including egg and meat products, b= biological material: cloacae swab and organs of chickens hens, c= fertilized discarded eggs of poultry.
The strains were grown in BHI broth (Acumedia TM ) at 
